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1 
This invention relates generally fo ceramic 
products and more particularly to vitrified prod- 
ucts such as roong trie, quarry tile, and the like. 
The production oï such trie by methods in use 
prioi fo my invention was a slow, tedious and un- 5 
economioal process which invotved a great deal 
of hand labor and the use oï much equipment in- 
cluding a steam-generating plant,- extrusion 
equipment, driers, drier cars, pallets, periodic or 
timed kflns, kiln furniture, kiln cars, kiln car tos, l0 
conveyors and s great amount oï industrial car 
trackage, all requiring considerable maintenance 
and replacement. 
One oï the primary purposes of my present in- 
vention is to eliminate the employment oï all oï 15 
the aïorementioned equipment as now used and 
use instead a ïorming die press and a continuous 
drier and kiin through which the pressed articles 
are passed on a conveyor. 
Another object oï my invention is to provide 20 
.a method which will eliminate the hand labor 
heretofore required in placing the pieces delivered 
ïrom the ïorming die on pallets, loading them 
onto dryinE cars, pushing the cars into the drying 
chamber, transïerring the dried pieces to kiin 25 
cars or kilns, sealing the kilns if the periodic type 
is used, and îïnally unloading said cars or kilns 
when the firing operation is completed. 
In lieu of all of these manual operations which 
contribute materi.a]lY to the cost of producing u 
ceramic products, my invention contemplates the 
automatic handling of the ceramic material from 
the rime the raw clay, shale or similar material 
enters the first mixer until the nished vitriîïed 
product is automatically delivered by a con- 3 
veyor, thereby eliminating all of the aforesaid 
hnd labor. 
A further object o mY invention is fo verY ma- 
terially reduce the rime required for the making 
of vitrified ceramic products. The extent and ira- 40 
portance oï this rime reduction will be appreci- 
ated ïrom u comparison of the 01d with the new. 
In the old or present method, aïter the pieces are 
extruded ïrom the ïorming die and re placed on 
pallets in the drier, they re required to remain 45 
in the drier for at least twenty-four hours ai u 
temperature oï 240 ° F. In accordunce with my 
method, about one or two hours oï drying at ap- 
proximately the s.ame temperature suflïces. Fur- 
thermore, when transferred from the drier fo a 5O 
firing kfln, the required rime for a îïring cycle in- 
clud,g loading, ring and drawing in such a 
sealed periodic kfln is about th'ree weeks, aud in 
a tunnel kiln at les sixty hm!rs. In accordance 
with my method, whiçh emplo.ys  continuous  
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conveyor kiln, a kiln firing period of only a few 
hours is a]l that is necessary. By this rime sav- 
ing, the production of roofmg trie and similar 
products is greatly expedited, and cheapened. 
Another purpose of my invention is fo produce 
.an article which before drying and firing wil] be 
of such density and rigidity as fo be self-sustain- 
ing and handleable, thereby eliminating the 
necessity of the use of pallets and eliminating a]so 
the major portion of the rime heretofore required 
for drying articles formed by the extrusion proc- 
eSS. 
Another object of my invention Is the provision 
o a method which will produce vitrified products 
oî uniïorm character and quality. Heretoïore in 
the firing of such products, the articles bave been 
set or stacked in periodic or tunnel kilns. Such 
stacMng necessarily disposes some of the articles 
closer fo t.he source oï ring heat than others, 
with the resut that some oï the articles are fre- 
quently over-red and others underfired, sothat 
non-uniïormity in the character and appearance 
oï th completed products are practically 
.avoidable. With my present novel method, on 
the other hand, in the employment of which the 
articles are passed through a tunnel ring kiin 
at the saine height on a traveling conveyor, each 
article is subjected during its passage through 
the kiln to the saine heat intensity as every other 
article, whereby a uniformity eï product both as 
to ch,racter and appearance is secured fo an ex- 
tent heretoïore unobtainable. 
Another mPortant object oï my invention 
the production oï vitrified ceramic products of 
a superior quality. Such superiority resides not 
merely in the appearance of the.product resulting 
from the uniïormity of the firing as above noted, 
but also in structural characteristics which in- 
crease ifs rupture strength and ifs crushing 
strength and a]so reduce its .absorptive capabili- 
ries. 
Another ebject is fo effectl a drastic saving in 
the amount of heat energy ordinarily required to 
produce the required degree oî vitrification. 
Other objects and many of the inherent ad- 
vantages of my invention should e readity 
preciated by those skilled in the art from the 
following description when considered in conñec  
tion with the accomanying drawings. 
Referring fo the drawings: 
Fig. 1 illustrates schematically the steps fol- 
lowed in carrying out my novel method; nd 
Fig. 2 is a vitrified ceramic product in the form 
of a roong trie produced by my novel method. 
teferring now to the drawings more in deti!, 
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the source of the materials forming the constitu- 
ents of the product is indicated on the drawing 
by "raw materials" .and designated by reference 
character I. These materials are those which 
enter into the composition of the product to be 
made and usually consist solely or largely of clay 
or shale and the like, although other ingredients 
of similar chara.cter may be added to produce a 
product of a. selected composition or color. 
The raw material or materials should be in a 
dry or semi-dry state, containing orfly such mois- 
ture as would normally be absorbed from the am- 
bient atmosphere. If the ingredient materials in 
the raw state contain more moisture than de- 
sirable, a preliminary drying may somethnes be 
necessary, since the best results from my method 
are obtained when the materials include not more 
than three percent by weight of moisture and, 
should they contain more than rive percent, re- 
sort to a preliminary drying would in most in- 
stances be desirable. 
The ingredient materials, after being ground 
and screened, are mixed and thoroughly blended 
in any suitable mixing apparatus or mill desig 
nated on the drawings by reference character 2, 
and itis at this point or belote that the treat- 
ment for the reduction of moisture content is ap- 
plied, if at all. 
From the mixing or blending apparatus, the in- 
gredient material is delivered by suitable means 
*to an apparatus designated generally by refer- 
ence character 3, which automatically separates 
and measures out from the mass a charge of the 
material of predetermined size. Each charge is 
just large enough to form one of the articles being 
produced. 
The measured charge of ceramic material is 
then advanced into .the die of a forming press by 
which the charge is compacted and caused to as- 
sume the desired shape of the finished article. 
The structural details of the forming press are of 
no consequence so far as my present invention 
is concerned, except that the die used in my proc- 
ess has a movable bottom for ejecting the mate- 
rial which is charged between the top and bot- 
tom of the die in the press by a charging mech- 
anism when the die top is at the end of ifs up- 
ward stroke. After charging the die with the dry 
or semi-dry mixture to a predetermined amount 
the charging mechanism is withdrawn automati- 
cally, the die .top travels downward and forms the 
semi-dry material into a desired shape, after 
which on the upward stroke of the top of the die 
the bottom of the die rises to a predetermined 
level or enough so that the charging equipment 
functions to ejept the formed piece onto the 
apron of the drier section of the continuous kfln. 
This type of die is well known in the art and is 
used ordinarily in the production of dry, semi- 
dry and wet processed porcelain. The forming 
press, furthermore, should be one capable of ex- 
erting upon each charge in the die a compression 
force of not less than one and one-half tons per 
square inch and upwards to at least rive tons per 
square inch. It may be desirable in some in- 
stances to exceed that pressure and even to exer.t 
a pressure as high as ten tons per square inch 
upon the charge in the die. ttydraulic presses ca- 
pable of exerting such pressure are avaflable on 
the market. 
Because of the dry character of the material 
employed and .the density imparted toit by the 
tremendous pressure under which the articles are 
formed, each article as itis pushed out of the die 
by the following charge of material is of such 
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stiffness and compactness that if is selfJsustain- 
ing before firing or drying, as distinguished from 
the somewhat limp and flexible articles formed 
by the usual extrusion method. The articles die- 
5 formed by my method could, because of their 
compactness and rigidity be handled by hand 
without the necessity of employing pallets. No 
manual handling, however, is necessary, since the 
travel of the material throughout my entire proc- 
10 ess is accomplished by carriers which automati- 
cally advance the material and formed articles 
from point to point in their progress toward com- 
pletion. 
Upon leaving the forming press, the com- 
15 pressed article may or may hot be sprinkled witl 
sand or other surfacing material with or without 
color. If such treatment is desired, it can be 
performed at this point by an apparatus, indi- 
cated by reference character 5, which is well 
ZO known in the art and which sprinkles the sur- 
face of the article as it travels therebeneath with 
such granular material as will produce the sur- 
face desired on the finished article. In the pro- 
duction of many articles, however, this step is 
OE5 omitted entirely. 
The formed article after being ejected from the 
die is next conducted by a suitable conveyor to the 
drier ç, the structure of which is well known in 
the art, and where the formed and compacted 
o articles are subjected to a drying operation as 
they pass through the drier. Any suitable means 
of heating the drier may be utflized, although for 
purposes of economy it is customary to utilize 
waste heat from the firing kfln. 
; By reason of the low moisture content of the 
articles, the drying rime may be reduced from 
twenty-four hours, customarily required, to ap- 
proximately one hour. The length of the drier, 
therefore, and the speed of the conveyor by which 
40 the articles are progressively advanced through 
the drier are so co-related that the articles wfl! 
be subjected to the drying temperature of ap- 
proxirnately 300 ° F. or less for just about one 
hour's rime, when they .will emerge from the 
45 drier or drier section of the continuous kfln on 
a conveyor and enter in succession into the .tun- 
nel kfln indicated on the drawing by reference 
character 7. The rime and consequently length 
of the drier are regulated by both the desired pro- 
50 duction and character of the material being used. 
The progress of the articles through the tunnel 
kiln is also continuous, consequently, the length 
of he tunnel is so related fo the speed of the 
carrier or endless conveyor upon which the arti- 
55 cles are supported that the articles wfll remain 
in the tunnel kfln (where a temperature not ex- 
ceeding 2000 ° F. is maintained and which prefer- 
ably is between 1400 ° and 1800 ° F.) for a rela- 
tively short period as compared with the firing 
60 rime under present customary methods. By rea- 
son of the dryness of the articles as they enter 
the kiln and their compactness resulting from 
their die formation, a firing rime of not more 
than three hours is, under normal conditions, 
65 suiïicient fo thoroughly tire and produce an ex- 
cellent product. In some instances, depending 
somewhat upon the size of the articles, consider- 
ably less rime than three hours is required, and 
in exceptional instances somewhat more may be 
70 necessary, although in no instance have I en- 
countered a firing requirement of as high .s rive 
hours. 
The importance of thus firing in approximate- 
ly three hours will be appreciated when it is re- 
7 called that by former methods of production, 
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when a continuous tunnel kiln is employed, a 
minimum of sixty hours is required for firing, 
and when periodic kilns were used a three weeks' 
firing cycle was a necessity. Furthermore, in 
previous processes the temperature range was 
between 1850 ° F. to 2300 ° F., whereas, With my 
method the maximum firing temperature is only 
1800 ° . 
As the articles are discharged from the tunnel 
kiln 7 after three hours' firing, they are delivered 
by a conveyor 8 to a point where, when sufiïcient- 
ly cool, they may be loaded for shipment. 
One form of finished ceramic product illus- 
trated as a footing trie of the Spanish type is 
shown in Fig. 8. My method, however, is equally 
suitable for the production of Mission trie, clay 
shingles, or any other desired shape of ceramic 
lrolut. 
It will be apparent from the foregoing that 
my novel method is carried out automatically, 
without manual handling of the product, from 
the time the raw material enters the charge- 
measuring and feeding apparatus until the 
finished product is removed from the final con- 
veyor. Ail of the conveying apparatus by which 
the raw material and the partially and complete- 
ly formed products are advanced operate in timed 
relation with each other and with the appara- 
ruses employed in the method. The articles 
formed by the forming press are conducted 
through the drying and firing apparatus so that 
all of the articles are at the same height and 
in the same relative relation to the source of 
drying heat and of firing heat, thereby insuring 
a similar treatment of all of the articles and the 
final production of a product of uniform char- 
cter, both as fo structural characteristics and 
appearance. 
It will also be obvious that the time consumed 
in the making of a batch of products is reduced 
from weeks when periodic kilns are employed or 
days when tunnel kilns are employed, fo a mat- 
ter of a very few hours. My method also results 
in an enormous saving in heat energy by reason 
of the fact that no extended drying period is in- 
volved and, furthermore, because of the very 
small amount of water required fo be driven off 
during the firing cycle which greatly reduces the 
amount of heat required in the actual firing of 
the pieces. The economy of this method as com- 
pred with those heretofore practiced is at once 
manif est. 
Furthermore, the product itself, because of its 
compactness, is stronger both as fo its modulus of 
rupture and as to its crushing strength than 
products of the same type produced with the 
ordinary method, and in addition ifs capacity for 
absorption is reduced approximately twenty-five 
percent from an average of eleven percent fo an 
average of eight percent. 
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While I have illustrated and described in detail 
the preferred method of carrying my invention 
into effect, if should be apparent that modifica- 
tions and variations in the steps exemplified 
5 herein may be resorted fo without departing from 
the essence of my invention as defined in the 
following claims. 
I claire: 
1. The method of making ceramic products by 
10 a continuous process, which consists in feeding 
in succession measured charges of relatively dry 
raw ceramic material such as clay, shale or the 
like, containing hot more than rive percent of 
moisture, shaping and compressing said charges 
15 under af least one and one-half tons per square 
inch pressure into rigid, self-sustaining articles, 
advancing said thus formed articles in succes- 
sion, and subjecting the advancing articles fo a 
drying temperature of approximately 350 ° F. for 
20 approximately one hour's rime and fo a sub- 
sequent firing temperature between 1400 ° and 
2000 ° F. for approximately three hours' rime. 
2. A vitrified ceramic product of high density 
having a maximum absorption capacity of ap- 
25 proximately eight per cent, a rupture modulus 
of approximately 1200 pounds per square inch, 
and a crushing strength of approximately 2500 
pounds per square inch. 
3. A vitrified ceramic product compacted fo 
30 a density prec!uding an absorption of more than 
eight per cent by moisture and having a modulus 
of rupture of 1200 pounds per square inch. 
. A vitrified ceramic product compacted fo a 
density precluding an absorption of more than 
35 eight per cent by weight of moisture and having 
a crushing strength of approximately 2500 
pçunds per square inch. 
5. A vitrified ceramic product having a rupture 
modulus of approximately 1200 pounds per square 
40 inch and i crushing strength of approximately 
2500 pounds per square inch. 
6. A vitrified ceramic product consisting of 
compressed clay, shale or the like, possessing hot 
more than five percent of moisture and having a 
45 rupture modulus of more than 1500 pounds per 
square inch and a crushing strength of more 
than 3000 pounds per square inch. 
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